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(57) Abstract: A deuterium lamp box (50) is capable of emitting light, which is different from that emitted by a deuterium lamp (10), 
through an opening (69). Specifically, when the see-through deuterium lamp (10) is turned on, light is emitted from the deuterium 
lamp (10) through the opening (69). When the deuterium lamp (10) is turned off and a second lamp (85) is turned on instead, the light 
from the second lamp (85) is converged by a lens (84), passed through the deuterium lamp (10), and emitted through the opening 
(69). When the deuterium lamp (10) and the second lamp (85) are turned on simultaneously, light of mixed different wavelengths is 
emitted through the opening (69). Thus, three kinds of light can be produced using either of the lamps (10, 85) or both, and the lamp 
box is more versatile than the single-lamp box. 
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(54) Title : DEUTERIUM LAMP BOX AND PORTABLE LIGHT SOURCE 



[figure] 



(57) Abstract : A deuterium lamp box (50) is capable of emitting light, which is different from 
that emitted by a deuterium lamp (10), through an opening (69). Specifically, when the see- 
through deuterium lamp (10) is turned on, light is emitted from the deuterium lamp (10) through 
the opening (69). When the deuterium lamp (10) is turned off and a second lamp (85) is turned 
on instead, the light from the second lamp (85) is converged by a lens (84), passed through the 
deuterium lamp (10), and emitted through the opening (69). When the deuterium lamp (10) and 
the second lamp (85) are turned on simultaneously, light of mixed, different wavelengths is 
emitted through the opening (69). Thus, three kinds of light can be produced using either or both 
of the lamps (10, 85), and the lamp box is more versatile than the single-lamp box. 

[Continued 2 ] 
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(57) Summary 

In the deuterium lamp box 50 of the present invention, it is possible to guide forward from the 
light-emission opening 69 light with a wavelength different from that of the light of the 
deuterium lamp 10. That is, when the see-through deuterium lamp 10 is lit, it is possible to guide, 
from the light-emission opening 69 the light produced by the deuterium lamp 10. Also, when the 
deuterium lamp 10 is extinguished and the second lamp 85 is lit, the light produced by the 
second lamp 85 passes through the deuterium lamp 10, while being condensed by the lens 84. 
Furthermore, when the deuterium lamp 10 and the second lamp 85 are lit simultaneously, light is 
conducted from the light-emission opening 69, as a mixture of light of different wavelengths. 
Thus it is possible to produce three types of light by lighting lamps 10 and 85, thereby yielding a 
lamp box more widely applicable than a lamp box that houses only one lamp. 
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Specification 

Deuterium Lamp Box and Portable Light Source 

Technical Field 

The present invention relates to a lamp box that houses a deuterium lamp and a portable light 
source that can be taken to a work site. 

Background Art 

A conventional example of the technology of this field is explained in unexamined JP patent 
application no. 8-329732. The lamp box described therein is configured as blocks, and a 
deuterium lamp is inserted. The light of a specific wavelength emitted from the deuterium lamp 
is conducted to a measurement optical system. The lamp box has ventilation holes that admit a 
cool breeze, which adequately cools the deuterium lamp. 

Disclosure of the Invention 

However, the following problems are associated with the previously mentioned conventional 
deuterium lamp boxes: The only light emitted from the lamp box is the light from the deuterium 
lamp. Also, when this lamp box is used in a measurement device, it naturally is impossible to 
direct onto an examined target light with a wavelength other than that of the light of the 
deuterium lamp. Moreover, because this lamp box is not intended to accommodate a lamp other 
than a deuterium lamp, and because it houses a deuterium lamp that emits light of a single 
wavelength, it cannot be considered a versatile lamp box. Furthermore, unexamined JP patent 
application no. 8-233659 discloses a device configured as follows: Two types of lamps are 
juxtaposed and the optical system is used to isolate each. 

The present invention is designed to solve such problems and is particularly designed to provide 
a highly versatile deuterium lamp box and a portable light source. 
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The first deuterium lamp box 3 is characterized in that it is equipped with a lamp enclosure proper 
into which is inserted a deuterium lamp, a light-emission opening that is formed in the lamp 
enclosure proper and guides forward the light emitted from the deuterium lamp, a light-incidence 
opening that is formed in the lamp enclosure proper and faces the light-emission opening, a 
condensing lens that is disposed on the light-incidence opening side on the optical path through 
the light-emission opening and the light-incidence opening, and a second lamp that is disposed 
behind the light-incidence opening on the optical axis. 

In this deuterium lamp box, two types of lamps can be disposed in series, which makes it 
possible to guide forward, from one light-emission opening, light with a wavelength different 
from the light of the deuterium lamp. That is, when a see-through-type deuterium lamp is lit, it is 
possible to guide from the light-emission opening the light produced by the deuterium lamp. 
Also, when the deuterium lamp is extinguished and the second lamp is lit, the light produced by 
the second lamp is conducted through the deuterium lamp after being condensed by the lens, and 
then out the light-emission opening. Furthermore, when the deuterium lamp and the second lamp 
are lit simultaneously, lights of different wavelengths are mixed and then conducted out the 
light-emission opening. Thus, depending on the lamp lighting method, it is possible to generate 
three types of light, thereby yielding a lamp box that can be considered much more versatile than 
one that houses only one type of lamp. The deuterium lamp used in this lamp box is not limited 
to a see-through-type lamp. In applications in which the second lamp is not lit, naturally a 
general deuterium lamp also can be utilized. In this sense, it is extremely versatile. This is 
realized by providing the condensing lens and the second lamp in the lamp box, and by disposing 
the light-emission opening and the light-incidence opening on the optical axis. 

In the second deuterium lamp box, it is preferable to dispose the condensing lens in the front and 
to provide a lamp housing in which is disposed in the rear the second lamp, with the lamp 
housing freely detachable from the lamp enclosure proper. In this case, by using a lamp housing 
into which are inserted the condensing lens and the second lamp, it is possible to simply mount 
the second lamp, as required by the user. Moreover, this simplifies the simultaneous replacement 



3 Translator's note: Translated literally, but implies the "The deuterium lamp box of Claim 1 " Ditto for the 
following 9 instances. 



5 



WO 01/06173 



PCT/JP00/04787 



and maintenance of the second lamp and the condensing lens. With the second lamp and the 
condensing lens optimally matched, it is possible to insert these parts into the lamp box. Various 
types of second lamps can be used. For these reasons, the usability range is exceptionally wide. 

In the third deuterium lamp box, it is preferable to dispose, the condensing lens in the lamp 
enclosure proper, to dispose the second lamp in the lamp housing, and to make the lamp housing 
freely detachable from the lamp enclosure proper. In this case, by using a lamp housing into 
which the second lamp is inserted, it is possible to simply mount the second lamp, as required. 
Moreover, this simplifies replacement and maintenance of the second lamp. 

In the fourth deuterium lamp box, it is preferable to integrate with the lamp enclosure proper the 
optical path that extends outward from the light-incidence opening, to dispose the lens in front of 
the optical path, and to dispose the second lamp behind the optical path. This reduces the part 
count, thereby lowering the cost. 

In the fifth deuterium lamp box, it is preferable to make the second lamp freely attachable to the 
lamp attachment opening formed on the optical axis. When such a structure is adopted, the lamp 
attachment opening is positioned on the optical axis, which simplifies the setting of the second 
lamp's light-emission point on the optical axis, thereby enabling the attachment of a reliable 
lamp. 

In the sixth deuterium lamp box, it is preferable to dispose the condensing lens at the light- 
emission opening side, on the optical path. When such a structure is adopted, it is possible to 
emit reliably while condensing the light produced by the deuterium lamp. 

In the seventh deuterium lamp box, it is preferable that the deuterium lamp emits light toward the 
front and that it is a see-through-type lamp in which the light incident from behind is passed 
forward. When such a lamp is adopted, the light of the second lamp passes through the deuterium 
lamp, so it is possible to emit the second lamp's light from one light-emission opening. 

The eighth portable light source 4 is characterized in that it contains both a power supply that 
drives the deuterium lamp as well as a lamp box that is fixed to the cabinet and houses the 
deuterium lamp that generates light of a specific wavelength. The lamp box is equipped with the 



4 Translator's note: Implies "The portable light source of Claim 8". 
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lamp enclosure proper, into which is inserted the deuterium lamp; the light-emission opening that 
is formed in the lamp enclosure proper and that guides forward the light emitted from the 
deuterium lamp; the light-incidence opening that is formed in the lamp enclosure proper and that 
faces the light-emission opening; the condensing lens that is disposed on the light-incidence 
opening side on the optical path that passes through the light-emission opening and the light- 
incidence opening; and the second lamp that is disposed behind the light-incidence opening, on 
the optical axis. 

This light source is a device that can guide forward, from the light-emission opening, light with a 
wavelength different from the light of the deuterium lamp. That is, when the see-through-type 
deuterium lamp is lit, it is possible to conduct out the light-emission opening the light produced 
by the deuterium lamp. Also, when the deuterium lamp is extinguished and the second lamp is lit, 
the light produced by the second lamp passes through the deuterium lamp after being condensed 
by the lens, and then is conducted out of the light-emission opening. Furthermore, when the 
deuterium lamp and the second lamp are lit simultaneously, lights of different wavelengths are 
mixed and then conducted out the light-emission opening. Thus, depending on the lamp lighting 
method, it is possible to produce three types of light, thereby yielding a lamp box that can be 
considered much more versatile than one that houses only one type of lamp. The deuterium lamp 
used in this device is not limited to a see-through-type lamp. In applications in which the second 
lamp is not lit, naturally a general deuterium lamp also can be utilized. In this sense, it is 
extremely versatile, so the device's application range can be considered extremely wide. 

In the ninth deuterium lamp box, it is preferable to have both a light-guide tube that is attached in 
the lamp box in order to extend the light-emission opening of the lamp box as well as a 
condensing lens that is attached by inserting it between the light-guide tube and the lamp 
enclosure proper. When such a structure is adopted, it becomes possible to simply and 
appropriately insert the condensing lens in order to dispose it near the deuterium lamp. This 
enables much more light to be condensed, thereby increasing the light intensity. Also, the 
condensing lens' attachability is improved by sandwiching it. 

In the tenth deuterium lamp box, it is advisable that the deuterium lamp be a see-through-type 
lamp that emits light forward and passes forward the light incident at the rear. When such a 
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structure is adopted, the second lamp's light passes through the deuterium lamp, so it is possible 
to emit the second lamp's light from one light-emission opening. 

Brief Description of the Drawings 

Figure 1 is an oblique view of one implementation of a deuterium lamp that applies to the 
deuterium lamp box and light source of the present invention. 

Figure 2 is a cross section of Figure 1. 

Figure 3 is an oblique view showing the appearance of the portable light source of the present 
invention. 

Figure 4 is a cross section of the light source shown in Figure 3. 
Figure 5 is a cross section of the light source shown in Figure 3. 

Figure 6 is a cross section showing the first implementation of the deuterium lamp box of the 
present invention. 

Figure 7 is a cross section showing the second implementation of the deuterium lamp box of the 
present invention. 

Figure 8 is a cross section showing the third implementation of the deuterium lamp box of the 
present invention. 

Figure 9 is a cross section showing the fourth implementation of the deuterium lamp box of the 
present invention. 

Best Mode for Carrying Out the Invention 

Hereinafter, the ideal implementation mode of the deuterium lamp box and the portable light 
source of the present invention will be explained in detail. 

Figure 1 is an oblique view showing the deuterium lamp applied to the portable light source of 
the present invention. The deuterium lamp 10 shown in the figure is a side-on discharge lamp 
that emits ultraviolet light (200 nm - 400 nm) from its side, and it is a see-through-type lamp that 
can pass other light from its rear. Such a deuterium lamp 10 can direct the light produced by 
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another lamp positioned behind the lamp 10 onto an examined target positioned in front of the 
lamp 10. 

In this deuterium lamp 10, the light-emitter assembly 20 is housed inside the glass, cylindrical 
container 1 1 , and the deuterium gas (not shown) is enclosed in [a vacuum of] on the order of 
several Torr. Furthermore, a glass stem 12 is formed at the bottom of the container 11. Also, the 
container 1 1 is formed from quartz glass, a UV-permeable glass, etc., with a satisfactory UV 
transmissivity. 

In the stem 12, the four lead pins 13-16 are positioned linearly. Each lead pin 13-16 penetrates 
the stem 12. Each is insulated by an insulating material and led out as a lead wire 17, where it is 
connected to an external power supply (not shown). Also, the light-emitter assembly 20 has a 
metal or ceramic front cover 23 disposed at the front, a ceramic anode support member 22 
disposed at the rear, and a ceramic spacer 21 disposed between the anode support member 22 
and the front cover 23. 

Next, the structure of the light-emitter assembly 20 will be explained in detail. 

As shown in Figures 1 and 2, a metal anode 24 is attached at the tip of the lead pin 14. This 
anode 24 is attached at the tip of the lead pin 14. 5 The light-incidence opening 22A that extends 
orthogonally relative to the tube axis L is formed in the anode support member 22. The light 
transmission hole 24A concentric therewith is formed in the anode 24. Consequently, the light- 
incidence opening 22A and the light transmission hole 24A can be used to make light from the 
rear incident within the light-emitter assembly 20. 

Also, the back of the anode 24 abuts and is supported by the anode support member 22. The 
anode support member 22 is integrated by means of a ceramic with electrical resistance and high 
thermal conductivity. Consequently, the anode support member 22 functions as a heat sink for 
the hot anode 24, thereby efficiently conducting to the exterior the heat that accumulates in the 
light-emitter assembly 20. 

The rectangular opening 27 is provided in the space 21 disposed in front of the anode support 
member 22. This opening 27 is formed in front of the light-incidence opening 22A. Furthermore, 



5 Translator's note: This sentence is redundant, but appears in the Japanese patent. 
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the metal convergent electrode anchor plate 28 abuts and is disposed at the spacer 21. The metal 
convergent electrode 29 is fixed to the front of this convergent electrode anchor plate 28. Then, 
the convergent electrode anchor plate 28 is fixed to the front of the spacer 21. The convergence 
opening 29a of the convergent electrodes 29 is disposed facing the opening 27 of the spacer 21, 
so it opposes the light transmission hole 24A. 

The front cover 23 is shaped, in cross section, approximately like the letter U and is secured to 
the front of the spacer 2 1 . In the center of this front cover 23 is formed the aperture window 30 
for the emission of ultraviolet light, with the convergence opening 29a opposite the light 
transmission hole 24A. Therefore, by aligning the light-incidence opening 22A, the light 
transmission hole 24 A, the convergence opening 29a, and the aperture window 30, the light 
incident within the light-emitter assembly 20 is emitted from the aperture window 30. Within the 
space S formed by the front cover 23 and the spacer 21 is disposed the spiral thermionic cathode 
31 for generating thermoelectrons. This thermionic cathode 31 is disposed away from the light 
path (i.e., to the side, within the front cover 23). 

Moreover, the metal (Ni, SUS) or ceramic discharge rectification plate 32 is disposed away from 
the light path, between the thermionic cathode 31 and the convergent electrode 29. One end of 
this discharge rectification plate 32 is secured to the front of the spacer 21 , and the other end 
abuts the inner wall of the front cover 23. 6 In this discharge rectification plate 32 is formed the 
slit 32a that communicates between the thermionic cathode 3 1 and the convergent electrode 29. 
This slit 32a is used to rectify the thermoelectrons produced by the thermionic cathode 3 1 . 

The operation of the said deuterium lamp 10 will be explained next. 

First, the thermionic cathode 31 is preheated by supplying approximately 10 W of power from 
the external power supply (not shown), for approximately 20 sec. before electrical discharge. 
Then, the arc discharge is prepared by impressing an open-circuit voltage of approximately 150 
VDC between the thermionic cathode 3 1 and the anode 24. 

After preparation, a 350-500 V trigger voltage is impressed between the thermionic cathode 31 
and the anode 24. Then the thermoelectrons emitted from the thermionic cathode 31 pass through 



6 Translator's note: Translated as per the Japanese, but they don't appear to abut in Figure 2. 
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the long-and-narrow slit 32a of the discharge rectification plate 32, after which they arrive at the 
anode 24 while being converged by the convergence opening 29a of the convergent electrode 29. 
An arc discharge occurs in front of the convergence opening 29a. The ultraviolet light obtained 
from the arc discharge-generated arc ball passes through the aperture window 30 and is emitted 
to the exterior via the peripheral surface of the glass container 1 1 . At this point, the anode 24 and 
the convergent electrode 29 reach an elevated temperature above several hundred °C. This heat is 
continuously radiated to the exterior by the ceramic anode support member 22 and spacer 21. 

Also, another kind of lamp is disposed behind the deuterium lamp 10. However, the lighting of 
this lamp 85 causes the light that entered the light-incidence opening 22 A to pass through the 
light transmission hole 24A and the convergence opening 29a, after which it is emitted from the 
aperture window 30. Furthermore, if the deuterium lamp 10 and the lamp 85 are lit 
simultaneously, lights of different wavelengths can be mixed within the light-emitter assembly 
20 and this light can be emitted from the aperture opening 30. Consequently, it is possible to 
emit from the aperture window 30 a wide range of wavelengths not producible by the deuterium 
lamp 10 alone. 

The portable light source that utilizes the said deuterium lamp 10 will be explained next. 

As shown in Figures 3-5, the light source 40 is convenient to carry because it is very compact 
and light, with a length of approximately 26 cm, a width of approximately 16 cm, a height of 
approximately 12 cm, and a weight of approximately 3 kg. This light source 40 has a steel 
cabinet 41 shaped like a rectangular parallelepiped. Within this cabinet 41, at the front the 
aluminum deuterium lamp box 50 (hereinafter, simply "lamp box") that houses the deuterium 
lamp 10 is secured to the base plate 41a, and at the rear the cooling fan 43 responsible for forced- 
air flow within the cabinet 41 is secured to the back plate 41b. 

The power supply 44 between this cooling fan 43 and the lamp box 50 is secured to the base 
plate 41a. The power supply 44, which consists of the AC-DC converter 44 A and the lamp- 
driving power supply circuit 44B, is divided into the left and right parts. When the power supply 
switch 45 provided on the back plate 41b of the cabinet 41 is switched on, the desired current is 
supplied to the deuterium lamp 10 via the power supply 44, and the cooling fan 43 begins to 
rotate. 
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Furthermore, to facilitate its carrying and handling outdoors and indoors, this light source 40 is 
provided with a handle 46 and rubber feet 47. Also, for the convenience of the worker, the 
cabinet 41 is provided with LED lamps 48 and 49 that notify of the On/Off state of the power 
supply and the deuterium lamp 10, respectively. 

Thus, the portable light source 40 is the device that causes the deuterium lamp 10 to light or flash. 
However, simply cooling the said deuterium lamp 10 does not cause it to operate stably. The 
reason is that the interior of the deuterium lamp 10 is maintained in a low-pressure state (e.g., on 
the order of 1/100 atm.), so it has an output characteristic that is extremely sensitive to 
temperature change. 

Consequently, such a deuterium lamp 10 is not only housed within the lamp enclosure proper 42, 
but simultaneously is housed in the cabinet 41, in order to minimize the effect of the variation in 
the temperature of the ambient air. By also enclosing the deuterium lamp in the cabinet 41 as 
well as the lamp enclosure proper 42, it is housed with a double-shielded structure. As a result, 
the variation in the temperature of the cabinet 41, which is most subject to the effects of the 
ambient air, is hardly transmitted to the deuterium lamp 10, so it can be utilized for an extended 
period without concern about the effects of air conditions, etc., when working indoors and about 
weather variation when working outdoors. 

As shown in Figures 4 and 5, the lamp box 50 has the lamp enclosure proper 42, which is formed 
into an rectangular parallelepiped consisting of aluminum empty blocks, in order to minimize 
heat conduction. Within this lamp enclosure proper 42, the deuterium lamp 10 is inserted from 
above into the cylindrical lamp housing space P, with its stem 12 side facing upward. 
Consequently, orienting each lead wire 1 7 upward simplifies connection to each terminal within 
the cabinet 41 . Moreover, when replacing the lamp, it is possible to work while looking from 
above into the lamp insertion opening 55 of the lamp enclosure proper 42. This allows the safe 
replacement of the fragile lamp 10. 

Here, as shown in Figures 1 and 4, in order to simplify mounting in the lamp enclosure proper 42, 
an adhesive is used to secure a metal flange 56 to the deuterium lamp 10. This flange 56 projects 
vertically relative to the tube axis L of the lamp 10, from the ends of the tube body 57, in order to 
enclose the stem 12 side of the deuterium lamp 10. Because such a flange 56 is provided, it is 
possible to replace the lamp by pulling out the flange 56 with the fingers. Therefore, since the 
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fingers do not touch the glass part of the container 1 1 , it is possible to prevent the brightness 
nonuniformity that results from contamination with fingerprints, etc. 

Also, the flange 56 abuts the top 42 A of the lamp enclosure proper 42. As a result, the deuterium 
lamp 10 can be seated simply with the deuterium lamp 10 hanging down within the lamp 
enclosure proper 42. Moreover, because the lamp enclosure proper 42 abuts the flange 56 of the 
deuterium lamp 10, the flange 56 forms the appropriate lid for the lamp housing space P, so it is 
possible to adequately prevent the entry of cool air into the lamp housing space. 

Moreover, the mounting position of the deuterium lamp 10 within the lamp enclosure proper 42 
must be fixed at all times. So, a positioning pin 57 projects at the top 42A of the lamp enclosure 
proper 42, and this positioning pin 57 is inserted into the slot 58 of the flange 56. Consequently, 
the lamp is replaced reliably without confusing the front and back of the deuterium lamp 10. 
Furthermore, a screw insertion hole 59 is provided in the flange 57, for use when fastening the 
deuterium lamp 10 to the lamp enclosure proper 42. Consequently, the flange 57 is fastened 
securely to the lamp enclosure proper 42 by screwing the screw 61 into the lamp enclosure 
proper 42, in order to penetrate the screw insertion hole 59. 

Furthermore, to simplify lamp replacement, a readily detachable cover 62 is provided on the 
cabinet 41, so as to face the lamp insertion opening 55 of the lamp enclosure proper 42. So, the 
cover 62 can be opened or closed by detaching or attaching the knurled screw 63. By utilizing 
this type of cover 62, it can be removed easily when replacing the lamp, thereby enabling the 
safe replacement of the fragile lamp 10. 

Also, the lamp enclosure proper 42 is secured so that it is separated from the base plate 41a of 
the cabinet 41. To be specific, a laminar, ceramic heat-insulating member 65 (i.e., the first heat 
shield) is interposed between base plate 41a and the lamp enclosure proper 42. This thermally 
shields the cabinet 41, which directly contacts the ambient air, and the lamp enclosure proper 42, 
which directly encloses the deuterium lamp 10, thereby minimizing the transfer of the 
temperature variation of the cabinet 41 to the lamp enclosure proper 42. 

Moreover, a laminar rubber vibration-proof member 66 is disposed between the heat-insulating 
member 65 and the base plate 41a of the cabinet 41. The vibration-proof member 66, the heat- 
insulating member 65, and the lamp enclosure proper 42 are fastened to the base plate 41a of the 
cabinet 41 by four screws 67. Here, each screw 67 is inserted from below into the base plate 41a, 
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and then screwed into the screw hole 68 in the lamp enclosure proper 42. Thus, by utilizing the 
vibration-proof member 66, vibrations transmitted to the cabinet 41 from the exterior are 
minimized in the lamp enclosure proper 42, thereby adequately preventing the shaking 7 of the 
deuterium lamp 10 and stabilizing the output characteristics. 

As shown in Figures 4 and 6, the light-emission opening 69, which faces the aperture window 30 
for ultraviolet light emission, is provided, in the penetrating state, in the front wall 42a of the 
lamp enclosure proper 42. Also, in the front wall 42a of the lamp enclosure proper 42, the 
aluminum light-guide tube 70 for extending the light-emission opening 69 is fastened so as to 
project forward. This light-guide tube 70 is fastened to the lamp enclosure proper 42 by four 
screws 73. 

Such a light-guide tube 70 is used to minimize contact between the ultraviolet light and air, 
because it is known that ozone is produced when air is illuminated with ultraviolet light. That is, 
the cooling fan 43 forcibly moves air within the cabinet 41. When ultraviolet light passes through 
this part, fresh air is continuously supplied to areas where ultraviolet light is present, thereby 
producing large quantities of ozone. This produces the ultraviolet light's ozone fluctuation. 

So, the light-guide tube 70 surrounds the areas through which ultraviolet light passes and the 
light-guide tube 70 is extended to the front plate 41, thereby minimizing the striking of the 
ultraviolet light by the cool breeze. 8 Consequently, the utilization of such a light-guide tube 70 
inhibits the generation of ozone in the areas through which ultraviolet light passes, thereby 
adequately avoiding fluctuation in the emitted light as the result of ozone production. 

As the result of extending the light-guide tube 70 to near the front plate 4 Id, the light-guide tube 
70 approaches the cabinet 41, and the thermal fluctuation of the cabinet 41 it transmitted to the 
lamp enclosure proper 42, via the light-guide tube 70. So, the disk-shaped, ceramic heat- 
insulating member 74 (i.e., the second heat shield) is attached to the front surface of the light- 



7 Translator's note: The original Japanese reads, "...preventing the adequate shaking of...", but "...adequately 
preventing the shaking...". 

8 Translator's note: This translation is per the Japanese patent. Nevertheless, air cannot "strike" UV light. 
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guide tube 70. This heat-insulating member 74 is attached to the light-guide tube 70 by means of 
screws 9 (not shown). 

Also, the end of the adapter 76 for the optical connector is inserted from this front side, into the 
extension opening 71 of the light-guide tube 70. The adapter's front end is exposed from the 
front plate 4 Id of the cabinet 41. As a result, this adapter 76 facilitates optical connection with 
the light fiber (not shown) outside the cabinet 41. Moreover, the cabinet 41 is structured so that 
the light-guide tube 70 helps minimize the effect of the cool air on the ultraviolet light, thereby 
yielding extremely stable light output characteristics. 

Moreover, the condensing lens 80 is fixed within the light-emission opening 69 of the lamp 
enclosure proper 42. This condensing lens 80 is placed near the deuterium lamp 10, so it can 
condense more light, thereby increasing the light intensity. Furthermore, in order to integrate the 
light-guide tube 70 and the condensing lens 80, it is advisable to secure the condensing lens 80 
within the extension opening 71 of the light-guide tube 70. In this case, the condensing lens 80 is 
preinserted into the light-guide tube 70, thereby facilitating assembly. 

As shown in Figures 5 and 6, the light-incidence opening 81 is formed at the position opposite 
the light-emission opening 69, in the lamp enclosure proper 42. At this light-incidence opening 
81, the cylindrical lamp housing 82 is mounted so as to be freely detachable, at the rear wall 42b 
of the lamp enclosure proper 42. Within this lamp housing 82 is formed the optical path 83 that 
extends linearly along the optical axis G through the light-emission opening 69 and the light- 
incidence opening 81. The condensing lens 84 is disposed at the front end of this optical path 83, 
and a second lamp 85 is disposed at the back end. The center of the rear condensing lens 84 and 
the light-emitting part of the second lamp 85 are disposed on the optical axis G through the front 
condensing lamp 80. 

The condensing lens 84 is fitted into the front of the lamp housing 82, and the lamp insertion 
opening 86 is formed behind it. The second lamp 85 is inserted into this lamp insertion opening 
86. This second lamp 85 is a halogen lamp with a wavelength band from 300 nm to 1 100 nm. 



9 Translator's note: Whether one or plural screws are used is not indicated. 
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This lamp 85 is plugged into the socket 87. Such a lamp 85 is freely detachable by means of the 
lock-in 10 screw 88 screwed into the lamp housing 82 5 thereby facilitating lamp replacement. 

Also, the lamp box 50 has a location hole 89 that is formed in the lamp enclosure proper 42 and 
extends from the light-incidence opening 81 . A left and right pair of spring plungers 90 are 
screwed into the lamp enclosure proper 42. The tips of these spring plungers 90 are disposed so 
as to face into the location hole 89. Opposite these, in the end periphery of the lamp housing 82, 
are formed latch holes 92 that receive the tips of the spring plungers 90. 

So, when the lamp housing 82 is plugged into the location hole 89, the depressed pins 90a of the 
spring plungers 90 are forced to retract against the spring force by the periphery of the lamp 
housing 82. Then, when the lamp housing 82 is pushed in farther, the spring force causes the tips 
of the depressed pins 90a to go into the latch holes 92 of the lamp housing 82. As a result, the 
lamp housing 82 is secured with one touch in the lamp enclosure proper 42. In this manner, with 
the help of the depressed pins 90a of the spring plungers 90 and the latch holes 92 of the lamp 
housing 82, the lamp housing 82 is freely extracted. This allows the simultaneous replacement of 
the lamp 85 and the condensing lens 84, thereby facilitating replacement. 

Furthermore, as shown in Figures 4 and 5, in order to stabilize the flow of air within the cabinet 
41 in order to improve the cooling efficiency, a cooling fin 93 shaped like the letter T in cross 
section is extended between the lamp enclosure proper 42 and the cooling fan 43, in the cabinet 
41. This cooling fin 93 is made of an aluminum material. Also, this cooling fin 93 has a partition 
plate 93 a that extends vertically relative to the base plate 41a of the cabinet 41, between the lamp 
enclosure proper 42 and the cooling fan 43, and has a roof plate 93b that is provided at the top of 
the partition plate 93a and extends orthogonally relative to the partition plate 93a (i.e., parallel to 
the base plate 41a). 

The front end of the cooling fin 93 contacts the lamp enclosure proper 42, and its other end is 
positioned near the cooling fan 43. In this manner, because the cooling fin 93 is shaped in cross 
section like the letter T, a cool breeze flows so that it is pushed in from above by the roof plate 
93b, so the cool breeze rarely strikes the cover 62 and the top plate 41e of the cabinet 41, and it 
is possible to exhaust the cool air both efficiently and speedily. 



Translator's note: This type of screw is not in the standard references, so it is translated literally. 
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The second implementation mode will be explained next. Furthermore, structural parts identical 
or equivalent to the those in the lamp box shown in Figure 6 are labeled with the same symbols. 

As shown in Figure 7, in the lamp enclosure proper 42 A of the lamp box 50A, the light- 
incidence opening 81 is formed at the position facing the light-emission opening 69. At this 
light-incidence opening 81, the cylindrical lamp housing 82A is mounted so as to be freely 
detachable at the rear wall 42b of the lamp enclosure proper 42A. 

Within this lamp housing 42A is formed the optical path 83 that extends linearly along the 
optical axis G through the light-emission opening 69 and the light-incidence opening 81. The 
second lamp 85 is disposed at the rear end of this optical path 83, and the light-emitting area of 
the second lamp 85 is disposed on the optical path G that passes through the front condensing 
lens 80. This lamp 85 is inserted into the lamp attachment opening 86 formed at the rear of the 
lamp housing 82A. 

Also, in the lamp enclosure proper 42A is mounted the condensing lens 84, which is positioned 
on the optical axis G so as to face the light-incidence opening 81. This condensing lens 84 is 
fastened from the outside by means of the washer 94. Moreover, the lamp box 50A has a location 
hole 89 that is formed in the lamp enclosure proper and extends from the light-incidence opening 
81. The female screw 95 is formed in this location hole 89, and the male screw 96 is formed in 
the front periphery of the lamp housing 82 A. By screwing this male screw 96 to the female screw 
95, the lamp housing 95 A is freely detached from the lamp enclosure proper 42 A. 

The third implementation mode will be explained next. Furthermore, structural parts identical or 
equivalent to the those in the lamp box shown in Figure 6 are labeled with the same symbols. 

As shown in Figure 8, in the lamp enclosure proper 42B of the lamp box 50B, the light-incidence 
opening 81 is formed at the position opposite the light-emission opening 69, and the optical path 

83 that extends outward from this light-incidence opening 81 is integrated. The condensing lens 

84 is fixed in front of this optical path 83, and the lamp insertion opening 86 is formed behind it. 
This optical path 83 is formed within the cylindrical lamp housing 82B, which is integrated with 
the lamp enclosure proper 42B. In this case, the lamp housing 82B is not detachable. However, 
this facilitates lowering the part count, thereby reducing the cost. 
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The fourth implementation mode will be explained next. Furthermore, structural parts identical 
or equivalent to the those in the lamp box shown in Figure 6 are labeled with the same symbols. 

As shown in Figure 9, in the lamp enclosure proper 42C of the lamp box 50C, the light-incidence 
opening 81 is formed at the position opposite the light-emission opening 69, and the optical path 

83 that extends outward from this light-incidence opening 81 is integrated. The condensing lens 

84 is fixed in front of this optical path 83, and the lamp insertion opening 86 is formed behind it. 
This optical path 83 is formed within its interior by means of the expansion of the lamp 
enclosure proper 42C. In this lamp enclosure proper 42C, the heat-radiation effect is improved 
by increasing the surface area. 

The present invention is not limited to the said implementation modes, and the second lamp 85 is 
not limited to a halogen lamp. For example, it may be a metal halide lamp, and it also may be a 
lamp with a visible wavelength band that supplements the wavelengths outside the wavelength 
band of the deuterium lamp. Also, the deuterium lamp loaded in the lamp box is not limited to 
the see-through type. In applications in which the second lamp 85 is not lit, it also is possible to 
load a general deuterium lamp into the lamp boxes 50-50C. 

The deuterium lamp box of the present invention is structured as mentioned previously, so it 
yields the following effects. That is, it enables a highly versatile deuterium lamp box by 
providing a lamp enclosure proper into which is inserted a deuterium lamp, a light-emission 
opening that is formed in the lamp enclosure proper and guides forward the light emitted from 
the deuterium lamp, a light-incidence opening that is formed in the lamp enclosure proper and 
faces the light-emission opening, a condensing lens that is disposed on the light-incidence 
opening side on the optical path through the light-emission opening and the light-incidence 
opening, and a second lamp that is disposed behind the light-incidence opening on the optical 
axis. 

Also, the portable light source contains a lamp box that is fixed within the cabinet and houses the 
deuterium lamp that generates light of a given wavelength and also contains a power supply that 
is fixed within the cabinet and drives the deuterium lamp. The lamp box enables a highly 
versatile device with a wide application range, by providing a lamp enclosure proper into which 
is inserted a deuterium lamp, a light-emission opening that is formed in the lamp enclosure 
proper and guides forward the light emitted from the deuterium lamp, a light-incidence opening 
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that is formed in the lamp enclosure proper and faces the light-emission opening, a condensing 
lens that is disposed on the light-incidence opening side on the optical axis passing through the 
light-emission opening and the light-incidence opening, and a second lamp that is disposed 
behind the light-incidence opening on the optical path. 



Industrial Applicability 

The present invention is applicable to a lamp box that houses a deuterium lamp and a portable 
light source. 



Claims 

1 . A deuterium lamp box characterized in that it is equipped with a lamp enclosure proper into 
which a deuterium lamp is inserted and that has both a light-emission opening that guides 
forward the light emitted from the said deuterium lamp as well as an light-incidence opening 
that faces the said light-emission opening; a condensing lens disposed on the said light- 
emission opening side, along the optical axis that passes through the said light-emission 
opening and the said light-incidence opening; and a second lamp disposed behind the said 
light-incidence opening on the said optical axis. 

2. The deuterium lamp box of Claim 1, characterized in that the lamp housing, in which are 
disposed the said condensing lens in the front and the said second lamp in the rear, is freely 
attached to or detached from the said lamp enclosure proper. 

3. The deuterium lamp box of Claim 1, characterized in that the said condensing lens is 
disposed in the said lamp enclosure proper, the said second lamp is disposed in the lamp 
housing, and the said lamp housing is freely attached to or detached from the said lamp 
enclosure proper. 

4. The deuterium lamp box of Claim 1, characterized in that the optical path that extends 
outward from the said light-incidence opening is integrated with the said lamp enclosure 
proper, the said lens is disposed in front of the said optical path, and the said second lamp is 
disposed behind the said optical path. 
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5. The deuterium lamp box of Claim 1 , characterized in that the said lamp is freely attached to 
or detached from the lamp attachment opening formed along the said optical axis. 

6. The deuterium lamp box of Claim 1, characterized in that the condensing lens is disposed on 
the said light-emission opening side, along the said optical axis. 

7. The deuterium lamp box of Claim 1 , characterized in that the said deuterium lamp is a see- 
through lamp that emits light toward the front and passes forward the light incident at the rear. 

8. A portable light source characterized in that it (1) contains both a lamp box that houses a 
deuterium lamp that is fixed in a cabinet and produces light of a specific wavelength and a 
power supply block that drives the said deuterium lamp and (2) the said lamp box is equipped 
with (i) a lamp enclosure proper that has a light-emission opening that guides forward the 
light emitted from the said deuterium lamp and a light-incidence opening that faces the said 
light-emission opening and that enables the attachment or detachment of the said deuterium 
lamp, (ii) a condensing lens disposed on the said light-incidence opening side, along the 
optical axis passing through the said light-emission opening and the said light-incidence 
opening, and (iii) a second lamp disposed behind the said light-incidence opening along the 
said optical axis. 

9. The portable light source of Claim 8 characterized in that it has a light-guide tube that is 
fixed in the said lamp box in order to extend the said light-emission opening of the said lamp 
box and a condensing lens that is disposed within the said light-emission opening of the said 
lamp box and that is clamped securely by the said light-guide tube and the said lamp 
enclosure proper. 

10. The portable light source of Claim 8 characterized in that the said deuterium lamp is a see- 
through lamp that emits light toward the front and passes forward the light emitted from 
behind. 
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